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SUMMARY

‘ ‘ ‘Potentioatiﬁic‘polatizéfion curves 1n31cated that
Lthé catihodic reactions in deasrated Ki-1, water solutions vera
 dua to iodine reduction and hydrogen evolution, In the pras-. .
'ﬂégca of oxygen sn additional reduction wave appenred, o
Lo ?f Auodic polarizﬁtion curves revealed that 1od1ne
;.could ba produced in tne ragion of DOtential from +600 to
'+l000 av vs, S5CE, ' '
TBB'BGChmGn.iOdiHB ueter was uéad’to ﬁeésutm iodine
- production rates. At an iodida concentration 05'382'ppm,
 max1mu3 rates of J.62 x G, 03 ppa of 1od1nelmin were measured

: frow +800 to +%00 mv, Theae ratos were measured in a two com-

"1;pnrtment call which had been found to bhe better suited for

‘ﬂ.iﬁdihe production; The Lodine production was dependent on

glthe rate of stirring (convection), and it vag observed that

vfiﬂat.relatively glow ratea (~50 rpn) the production of iodine

‘?"fﬁaaftha sreatest and diainished rapldily st rates greatetr than

75 rpm and potentials were unstabla. Since all of the solutions
wvere Jdilute (spproximately 352 ppm I_), the solution resistance
was bigh, Faster stirvine may have induced strong currents and
pbteﬁtihls or the potentiostat may not have been eble to quicikly
adapt to chanjes in these solutiona, At potentials mowe anodie
rthan +3%00Q av, iodine nay hava beea further cxidized to fodate,

Howaver, &t slow atirring rates and in & two conpartwent cell,

iodine was clearly producad.
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INTRODUCTION

 Bafore iodine production rates were measuved,

potentiostatic polarization curves were investigated in order

. to determine the potential range through which electrochemical

_reactions of interest ocecurred on 321 stainless steel in the

L{i_- 1iKI»12 vater eystea, Frowm these data the'§0tentia1 range frou ,'”'

+600 to #1000 mv vs. SCE was selected as the vange of moat.

" 4aterest for lodine producticn,

_ Iodine production rates were then usasured as &
‘function of potential, Effecte of cell design and stirring

' upon these rates were alao investigated,
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11,
POLARIZATION CURVES

_ . The first expafiments rerformaed were to.meaaura
"eathodic and anodic polarizstion curves in solutions contain-
fng 1000 ppwm of KI arnd 300 ppi of I5. The potontiostatic
:‘polarization cireuit used waz a typical three'alectrode‘cir—
“~f‘cu1é as shown in Figure 1. Constant potentizls vere maintained
by a Wenking potentiostat and measured on a Xeithley 610C
Elaetrometer., Currents were measured on a Sensitive Research
> m;croammecef. Solution resistances were messured by applying
'<Jn constant current from & pulse generator and then recorxding
‘ the potential~tima characteriatics on a Tektronix Type 531A
'Lﬂscillnscope, with a Type D plug-in unit. ‘Thia civcuit 18‘;
shoun in Figure 2, ' B L e T

‘ . At first the saolutions ﬁere bubbled for at loast
elght (8) hours with helium which had passed over charco:l
‘ :nt l1iquid aitrogen temperatures. This was done in order to
'ffaliﬁinate complications dus to oxygen fa the KI-13 solutions.
dowever, a check of the ifodine concentration by soluble atarch
1indi¢utof revealed that this purification procedufe lowerad ﬁha
. 1odins concentration below the level that could be detected
S 5by'this indicator., A typicai polarization curve in these
deaaratad solutions 1is shown by curve A in PFigure 3. From
open cireult of +445 nv vs., SCE (maturated calomel electrods)
-to ab&tt ~700 v, cathodic currents were asmall (about 2 uampl'
enl, From -700 av to more negative valuea, the currant in-
creased due to hydrogen evolution. Anodic currents incfeaﬂad
in an irregular fashion and were much lavrger than catiodle R

cufrenta. This indicated that the general cathodic reaction

Bl
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FIGURE 2
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was fodine reduction and the general anodic reaction was
iodide oxtidation. The small cathodic currents were due to
depletion of fodine by the budbbling procedure. C -

S

-

" ‘More reproducidle polarization curves were obtained
in 1000 ppm ¥I-~500 ppm Iy solutions im which no attempt was
wade to remove oxygen. These golutions weremerely covered by

‘ a heliun atwosphere. As seen by curve B of Figure 3 cathodlc
portions of the potentlostatic polarization curves were less
complicated than anodic ones. Frow an open circuit potential
of 420 » 20 mv vs, SCE, cathodic currants bécsme diffuaion
controlled. The reactions most likely occurring were:  °

I, + 20 T 217 andfor . . . ol 7oEnmoe L RR G

Lo 13+ 2687 T 317 e R
The current was limited by the diffusion of 12 andlor 13

to the 321 stainless steel surface. f

a1 A nacond "reduction wvave' was'obaerved near =400 v,
This wave may have resulted from the reduction of oxygen or of
an oxygen-iodine complex. Currents increased sharply around .
-1000 mv due to hydrogen avolution. . . ] o I
. . The anodic curves were uwore coumplicated. Thers was
no clear cut diffusion region, = From open circuit, ;nodic
currents increased immediately and rapidly reached larger
values than thosae reasured for the correaponding.amount_of‘w
cathodic polarization. The iniﬁial,rcaction wost likely was
. the.ogzdation‘of I-_to I, and/or I; and/or I, may then have "
been further oxided to I(Hzo)x+. Part of the anodic currant
could also have resultod from tha slow dissolution of the steel.

Howevar, careful axaulinaction revealed no surface roughening.
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Poténtiostafic polarization curves were then neasured
“4in seclutions stirred by a wagnetic gtirring bar. As seen in
Figures 4 and 5 anodic curves for solutions containing 350 ppm
{odine were less sensitive to stirring than cathodic. curves. .
-Upon stirring at a fixed rate, eanodlc currents increaaed,by a
factoy of two; cathodic currents increased by & féctur of sirx.
‘ No'clearly defined anodic or cathodic diffusioﬂ.platenus vare
found for etirred solutionms. Due to the uwotion of the .solution,
- currents and potentials in stirred solutions were less gtable
‘than in unstirred ones. 1In spite of this, the results indicate
that the reduction of iodine to I 48 largely diffusion con-
r-trolled bacause cathodic currents incressed sharply upen stir-
“ring. 'The oxidation préceaaes may ba cont;olled by both diffu-
.8lon and charge-~transfer procasaés. A ' ' : '
'As,éhqwn in Figure-6, cathodic pdlarizatioﬁ‘curvea.
in»upstirred 12~KI aolutions;exhibited tvo well defined reduc-
- tion waves. The first started at open clrcuit and had an
'5E;/2%+100 mv vs., SCE,; the second started at -300 mv and had
 ‘Ei[2k«540 nv, It was conjured that the firat waﬁe wap'iodine.
* - reduction to 17, and thaﬁ”the second wave was either the reduc~
- tion of an iron-~iodine complex or =z reduction reaction involviug
snxygen, Attenpts to deaarate Iz-Ki solutions had not proven |
helpful fn didenifying the second reduction due to the vapid loss
.of dodine. In order to overcone this difficult&, polarization

-

curvesg of 321 stainless steel wera mepasured in solutions contain-

S -

" ing oniy KI.
LT

_ As shown in Figure 6, the first reduction was absernt
ip both aereted and deaerated solutions contalaning 1000 ppm KI

and no iodine. In solutions containing 10&1#@, the ratio of

limitin: current to lodine concencvations (wessured by tniosul-
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: : ' ' »
fate titration) was essentially constant at 0.14 uamp per cm’

per ppm. Thegse data indicate that the firat reduction wave,

indeed, is one or both of the following {odine reductionar

(1) I, 4 207217  REPRODUCBILITY oF gy
(2) Iy 4+ 2e*+ 317 . ORIGINAL PAGE IS PooR

. TheaeAréactiona appear to bde ﬁninly diffusion con-
ft?olled with some influance du¢ to electrochenical contzol.
"”3‘&1thoﬁgh the first reduction wave was absent in both zerated
" and deaerated Xl solutions, the second wave was present im
) .. asrated polutions as also scen in Figure 6. Thao diffusion. '
5~Q}M_'Eurrént for this wave in aerated XI solutions was approxinmately.
| njthe ssze ae the difference for the total d4ffusion current in
  12-hI aolutions at the second wave, minus. the diffusion curreant
'}ﬁf*'at the firet wave, As also shown in Figure 6, both waves were
‘nabsant {n deaserated KI solutions, Cathodic polarization curves
7 §190 vers meawured in deasrated KI solutions, whigh ware then
poaeq to xoou alr for twclve houra.. In deaerated XI solu-
ﬁticnﬁ, both wavas vere absent. ‘In the alr axposed solutions,
~.the second wave again was proszent. These rasults indicate that
.gif‘f tbé.s=cond reduction wave is due to a reaction involving oxysgen.
‘ ] Anodic polnrizationrcurVQs vare also méasurad,in
" serated and deacrated XI solutions, Although in Iy-KI and XI
:solution@ these curves are @more difficult to reproduce than
"cathodic polarization curvea, there were no dramatic differences
}fin aserated and deaerated sclutions, as shown in Fljzure 7. Also,

ltherawﬁara pno clear cut anodile diffusion regions. g

A shown more clearly 4n Flgure 3, open circult ?6-
ﬁbﬂtiﬁl& in ©I scolutions ware about +59 =v vs, SCI, compared
wigh +400 av fov 1,~X1 acluiions. Onan circult notentials
also vere less steble than in I,-%1 solutions. . In XI solutions

. gnodic currents ramalned small and relacively flat until an

C .

o, S T T oo - 5 - [P N
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oxidation “"waveo' started ncar +300 mv. Along this oxnidation
. curve, a faint reddish color due to fodine evolution could be
seen. In golog from +400 nv to about 4750 wv, anodic currentes
incressed with tinme, but near +750 nv bagan to decrease., This
decrease of curreunt éith tiae ig 1llustrated in Figure 3 for a
© 321 stainless steel electrode maintained at & constant potan-
"tial of + 800 mv in a 1000 ppm KI solution. DBetween +750 mv

and +1500 wmv, currents decreased with time.

‘ After an entire anodic polarisation experinent (i.e.,
- the electrode wvas polarized at each potential for two winutes
~in steps of 50 nv up to +2000 mv vs, scﬁ), a dark fiimlwas
visibls on the stainless steel surface. When the electrode
‘was held in flowing tap watar for five minutes, the film did
not dissolve. Howaver, when the electrode vas placed Iin ascidic
KI, ﬁhe filn quickly dissolved to give an lodine color to the
- solution. When starch wvag added, the solution turned deep blﬁa,
indicating the presence of ifodine, Thus..;he filw 18 believed

14

to be precipitsted ifodine,

_ A ‘”Tha‘potantial at which thé dark filn devaloﬁed vas
Athen‘inVaatiﬂated. Thia was done by waintaining tha stainless
"i.steel electrode at selectad anodic potentials for 45 minutes, |

"~ At +800 and +1000 uv, there was no clearly viaeible film. At
+1300 wv, a wankly attached £ilm covered the surface, Hear
"the edges, the film was darker. Over the entire surface, very
suall clesr circles could be seen where possibly fodine or
Oxyge;qhubbles'had formed. At +1500 wv, tha filwm was even dar-

ker and larger clear cilrcles wera visible.

In Y1 solutions, lodine evolution clearly cccurred ag

potentials more ancdic than +450 uv. It 18 not clear if dome

8-
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furthar oxida:ion to a I(H 0)+ apecies occurred; hovaever, the
pale yellow color causad by iodine was not lost even after

8everal houre at constant potentials nore anodic than +800 av.,

As alsoe shown in Pigure 8,

potential-log current
‘plots between +490 nv and +750

MV were limear in KI solutions,
but 4n the I,~KI solutions they were not.

From HI solutions,
- dodine evolution m

ay then be controlled by a charge~transfer
step. At a given potential Iin this range,

currenta for Iz-KI
@olutions (with

approximately the same contcentration of KI)
;?'were larger than for those 1in KI solutions alone,

ﬂowever,
”-1n both wI and Izwml solutions,

anodic currents decreased o
;or at leaet incraased morae alowly after +750 mv. This may be
 due to surche blockabe by I L R

2°
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ITI.

Iodine Production Raten

o . The next set of axpérimants consisted of measuring
-{ithe rate of iodine production at sslectad po:entiala. Tha -
)‘ A£1rst attexpt was to measure tha fodine rate frowm a aalution of
“approxicately 12 ppn KI and 6 ppa 12 - In order to avold
-large vesistance drops in such di{lute solutions, they were made
0.1 moles/liter 4n i1aCl04. As seen in Tigures 10a, b, and ¢
 ; ﬁblhrizatioﬁ curves of 12 ppm KI and 6 ppm fodine (the concen-
.ﬁration ¢f iodince was weasured by the Backman fodine mate:) in
' 0.1 HaClo, were very sisilar in shape to previous polariza-- . . &
lﬁiﬁn curves nmeasured in solutions containing only 350 ppm iodine & )
-'and 1000 ppa KI. Cathodically, thave was again the raeduction

wave due to lodine veduction. (hllzw—zoﬂﬂv ve. SCE) and the secoud
~gfwave dua to 2 reaction invelvinz oxygen, . _: EE _ ‘
‘ Anodically 4in 0.1M ﬁaﬂloﬂ the polarization curve was
'"‘siuilar in shape to previous curves; however, s bettaer defined : SR

pxidation plateauv was wmeasgured.

~ Iodine production rates fn this solution were then
measured. As shown iIn Fi?ura 11, iodiﬁa concentrations de-
reased with time at constant potcntials of +730 and +850 uv vs, ’
SCE. Todine loss at open circuit wag 0.38 x 10 -2 ppa/ainute
J‘(or sbowt 0.5 ppu/hr) under room conditions., When the 321 atafﬁ*
lesn steel clectrode was polarised anodically to +750 av, the
iodiné lose incressed to 2.23 u 1072 ppe per wminute., At +3359)
;mv, the fodins lose was 1,92 x 1972 ppu per minute. Znvivon=-

"uentalmantal conditions were the sarne Iin a2ll ¢cezes. Tha dJdata

AT T A T TR I % FIERES Ve Wt w3 oo

gt +850 mv wore taken after the solution was zstirved for one

-10~"
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INSTITUTE FOR RESEARCH., tNC,

REPRODUCIBILITY OF THE
ORIGINAL PAGI IS POOR

‘pinute before each‘iod;ne mesasgurcaent. The better linaearity
‘of the data indicates that briefly stirring the solution gave

a4 better distribution of i1odine and more accurate measuraments,

The loss of fodine upon anodic polarization in 0,.1M

35010¢ indfcated that some ¢f the original lodine was oxidized

" to iodate and/or sone was reduced to {odide. Also the iodine

#roducad nay not have diffusaed inte solution and bean measurad
but was further oxidized to fodate. '

o .Upon cathodic polarization the fodine concentration
remained alnost comstaut. This may mean that the elactrons
sﬁpplied at the stainless steel cathode were controlled by
.the oxidation of fodide at the platinum snode, The two ratas
were then cqual, l SR

_ The general losg of iodine 1in 0.1¥ HaClO, may alau
‘hava baen due to experimental procedures., The concentration
“was measurad by placing the sampling tube of the Beckmaﬁfiodine
nater directly into the reactiou vassel, A pistdn in ;hé neteyr
.pulied or pushed the sanple into or out of cha'inSCrumenq
ssuple chawvber. After each datum point, the sanple wan feﬂ
turned to thoe reactiocn vessel. 3Before esch weasuraunent, the
“aolution was stirree for one minute with a magnetic stirring
bar, This was done to diatributa the iodine uniformly. iThesa .
‘p:ocedures plugs the volatiles nature of lodine may have céusad_
‘the logsas. ' ' ‘ ; -
' ' f
' Because iodine was already present in the pregioua
solutioﬁ, 1t could not be <determined if 1i¢ wure even being
genarated., In ordar to overcone cthis d4fficuley, thae concan-

tration of iodina was measured as a function of tiume in solutiond

e | . -11-
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o

‘0f 0.1M NaClOy + 10 ppw KI. As shown in Piaure 12, the iodine
" eoncentration reuained essmentially zero., -Thesé neasurcments

close to zaro ifodina were less stable than thoae between 2

and 8 ppw. There appearad to have been a slight increase in

S iodine concentration between 100 and 350 minutes; after 350

'igenex&ted.

“minutes the fodine concentration again decrvrased,  However, in
thf{s range, the values were vithin expericental error, At the
"end of tha experiment a stareh indicator was added; no blue color

"dévelopgd. ' Therafore,{it {8 not bellieved that fodine waa

.

In order to insure that lodine was not being penerated

" at the anoda and then diffusing across to the platipum cathode

‘énd baing reduced, the anode .and cathode compariments wvere

3epuratad by a :rittpd diqc.: Again thera vas no meésurgble
1od1ne produotion. o ' L -
, "?féﬁioualy, iodine\had baen visibly obaerved during
anodic polsriaatian of sclutions 500 to 1000 ppw in KI nlone.
-Todine production was nnt suvccesnfully weasured from ). 1M
haC104 contninin us to 10 ppn XI. This lack of 1odine pro-

_duction wayraave reaulted from the oxidation of I diréctiy

‘to.eome.I(HZO)x+ svecies,

I¢£forts to produce 1odine from soiutions of 0O, lh

.HaClaé 4+ 10 ppm kI hhad been unsuccessful, These solutions were -

replaced by 500 ppm KI selutions. These, 500 ppr KI solutions
were chnsedn to 1) eliminate complications dus to NaClO,, 2) wEo~
vide ‘hisher conductivity than 10 2pm KI golutions, and 3! incraase

the I concentrations near the anode.

Todine production rates from 500 ppr XI gsolutions

wore first measured in the single conmpareénent ¢call shown Iin
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Flgure 13. The concentrations of lodime as & fuaction of tine
- are shown In Figure 14 for this cell. In the ungtirred aolu-
tions, 1cdine was ¢learly avolved from +650 av vs. SCE to +750
mv, However, no definite relationship was evident between the
”:poteﬁtial and the amount of ifodine produced. Thia nay have
.:beah due to not placing the electrodes 4in the sane position
-1relhtiva to each other for each experiuant. o
;”Pjilﬁkd C .f As seen in Filgure ié,-iodina concantrations in un-,
"f*: {Btir:Ed sélutions increased untll s 1initing cenceatration was
'__37:¢ached. The timne to reach this liwiting concentration varied
'"‘.fromlllﬂ minuteé to about 350 winutzss. Frow the rising portions
"_of these curvesd, lodlne production rates ware estimafed as
.0.603; 0.015,‘and 0.060 ppm I,/minute.

_ "In unstirred solutions the fodine color was nuch mdré
;:pronounced near the anode. The color slowly spread through tha
" eell as the iodine eluwly‘diffused fron the anode,. (Beforg each
nessurement the solution was stirrad for one ninute 4in order to

obtain a repregentative sample.) It is conjectured that the

1odine_concentra:ion increased until some diffumed to tha';athode'

and was reduced to I, Steady state cocditions were reached im
"time in which the rate of lodine production was equal its loss
' by ruduétion, absorption and to the atumosphere, ' N
An attempt wag peade to generate iodine in the same
.cell whila constsntly atirring the solution with s magnet@c
&tirring bar. As scen in Flgure 14, no increase 1in iodin? con:
cantration could be wmeasured, Stirving wmay siaply hava'ﬂncreuead
its rate of transport ro the cathode whare it was reduced back to

1.

-13-
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| OF THE
REPRODUCIBILITY
ORIGINAL PAGE IS POOR

In order to eliminatu the cathodicrreduction of _ N
iodine, the platinum electrode was placed {n a compsartuent which
Qas separated by a fritted disc from the anode, as Lllustrated
in Pilgure 15. Vith this cell desipgn iodine production ratcs
in unstirred 500 ppm KI solutions vere approximately the sane
8 in tha single cowpartment cell. However, over the tirme period

'; enployed (maxinum of 200 winutes) the ioding concentrations iﬁ-
- ereasad linearly, as shown in igure 16, When the solution in
tha anode compa:tnént was stirred, the iodine production rata
‘ fTincreased by a8 factor of about 5, which also can be seen in
‘ ﬁ:Figure 16. . In all cases when the cathoda compartment was
- - analyzed, no todine was catected; therefore, vary little, 4f
any, iodine J{iffused through the frit.

f'tf.;In the two ecompartment cell, positioning of the stain-
less stesl and the reference probe was vary important for thea '
_ALodine production rate. Hizphest rates were ebtained by placing
"tha raference probe in the niddle and as close to the anode as
.'possible. When the reference probe was placed to the side and
 morae dis:nnt frow the anode, fodine production, ahown by the

" bottom two curves in Pigure 16, decreased even with stirting.

In cach experiment the anodic current was resasured,
”*in the two compartment cell the curront incressaed with atirring
_ and appeared to be related to the iodine production rate. From °
“the plot of {odine production rates a2s a function of current in
“-3Figurawa7, it cao indeed be seen that the anodic current 48 *
linearly related to the iodlne production rare. B2y usiang the
averaze anodic current, the weishts of iodine expected in solu~
tion aftaxr 100 miautes (assumins all the current wae due to the
21“+12 + 2¢” resction) were celculated. In Figure 12, these

values are plotted veraus the weisht of igdine nesgured by the

-16-
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" Seckman lodine meter. This curve fs ther compared te the
‘theoretical awounts expacted. The amounts ncasured were 757
'of thoe amounts expected from current neesurenents,., Hven 1f
2ll .the current were due to lodine production, some iodine
would be lost due to absorption on the electrode and cell
walls, absorption in the insulating naterial around the
__electroae, and sisply to the atmosphere. Hcreover, the high
.- yield of ilodine indicates that 1little of it ia fuxrther oxidized
- to iodate.

The linear relatlonship between ancdic currents and
-,1odine pr04uc:ion rates indicates that the arodic current can
‘fAbe used as an ~lmmediate gauge for achieving the best ele ctrode
Tdesian for maxinuun lodine production, That 18, maximum fodine
‘production rates should oeccur when the electrodes and poten-
ftial are positioned and selucted at maximum anodic currents.
Latqer and more reproducible fodine production rates
: wera obtained in the two coumpartment cell. howevar,-by im-
'Jposing a frit between ;he anode and cathode and by inéreasing'
lthe distance betwéen theae elecfrodes, the resistaﬂce ba-
- tween them also increases sharply., This larger resistance
- makes the‘potcn:ial and current meore difficult to wmaintain -

- and coatrol.

In the two compartmant cell iodina production rates
vere wgasured at a series of potentials fron+G00 mv to +1300 av
va SCE. - ' -

Plots of 1odine concentratious versus time shown 1in

Figure 1V ewnibit a tendency for tite lodine concentrationms to

“level ofif" at lounjer tinsg periods (graater than thilrey winutesg)

-l5=
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: and at 1argér iodinclconcéntrationa (greater than 10 ppn
. 1lodfne). The following explanavion 1s offered to account
:fu-fbr this bending or levelinx off, In all the experinents the
tnitial solution was 332 ppm in 17 (509 ppm 4n RI). The
- largest iodine concentration neasured was approximataly 40
~ . ppa, which 18 about 107 as large aas the 382 ppm I  originally
present. However, the iodine is bellaved to be formed mainly
 .g;by the_redction 3I"+I§ + 2e. This mecans that for each fodina
‘”T:ion ueasured, three I are consumed. For 40 ppm fodine, 120
ppin I would be consumed and enly 262 ppn I° would remaln,
.”Adjusted f1odine concentrations” were calculated by nultiplying
Wt;he measured lodine concentrations times the factor 382 ppm of
1" /ppa of 1~ remainin:. These adjusted values then correapond
_fCO'tha rates from s solution with a constant 382 ppm'concantfn«
.-h_tion‘of SR 7 . ' oo
. _ As shown in Flgure 20, iodine concentratfons calcu-
nlated in this nanner 1incraase linearly with time, The iodine
production rate at each potential 13 rlso listed in Figure 20.
“:;in‘order to more clearly distinguish between lines, the #6090,
"-_4700, +750 and +1000 nv rates are plotted and listed In Filnure
— 2%, The +309, +850 and +950 nv rates are geparately plotted
';and l1{avtad in Flgure 22,  Becausa the data points in Ficeures
,_'21 and 22 could be seen more accurately, the iodire production
_‘ rataeg listed in these figures are slightly different from the
. rates in Figure 20._ 7
i In Figure 21 the iodine concentrationa increases
iinearly with time in an uunbroken lina,  Althouzh relatively
large evrors are involved {n weasuring the external cﬁrrcnt,
it 45 tnterestine to note from Fil-ure 223 thar the currents

at these potentials coanze only alightly with tine, Lven

-16-
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CINSTITUTE FOR RESEARCH, INC.

when the currents changa, they change-smoothly and with timé
_T;each a limiCipg value, .
The +300 +250 and +9SO ®VY Tate data points in Figure
22 exhibit wore scatter. In fact at +8J0 mv two alopes are
evident, one of 0.3% ppn/ainute and the second of §.62.ppm/'
¢ﬂ,mi“ut¢- Currents at these potentials were nuch less atable.
d fthaﬁ those at the potanti*lé listed in Figure 21, ~ Ag sean 1n jf
7 fFi"ure 23 the currents generally incraased with tice and
r:f;' taached linditing valueg betwaen 0.350 and 0,54 wma, For the.
1" ‘+850 wv potential the larger slope (0.62 ppr/uinuta of iodiné)
~corresponded to the higher currents. The true iodine productioa

f rata at +850 av is believad to be this larber value,

: ©. Ths reason for this belief 1s as Lollous..:o sone J\f"'H
3ﬁextent, all the set potentinls shifted to nore cathodic values
;1whan the solutions ware atirred.  This was nore evident at the‘i
1L+850 zv potential, with tine the potentials shifted back to tha

‘sat valuus, but at +830 nv this tock 1on9@r (about ;ifty'ainutes).
‘Potenciostats maintain a constant potential by chanbing the . '

‘current. In the hizh resistance solutions used (500 ppn of XKI

in distilled water), the potentiestat, upon solution stirring,

" could not quickly sense the set potential. The currants and

potentialg wera_vary unstable, Hecause of this no httempt
- was wade to correlate the external current with the mehsured~r

‘l iodine production rates.  Actual ftodine production rateé‘a;
”F_a set potential were not cobtained until the potential stabilizgﬁ;'
- S . _ - r
. A3 asnown in figyure 24, maxinum foding preduction rates
were obtained at potentials frow +600 nv to +200 mv ws. SCO,
ﬁcwcver, currents, potectials and dodine rates are gomevhat:
less stable 4n this putential range coapared Lo thae range +690

mv teoe +830 av.
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